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Analysis of Contact Stress Between Cervical Vertebra and Intervertebral
Disc of Human on High-speed Impact

JIANG Wen, XUE Qiang, ZHANG Xiangying
(College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: The finite element biomechanical model of the human head and neck was established, and the contact between
the cervical vertebrae and the intervertebral disc was set. A load of 15 g acceleration was imposed on the head of the model,
the finite element model on high speed impact was analysed, and the contact stress distribution between the cervical vertebra
and intervertebral disc was got. The results show that under high speed impact, protrusion of intervertebral disc is easy to

occur between C6 and C7, and the finite element model of the head and neck set in contact conditions can better simulate the

head and neck physiological characteristics and the dynamic response.
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Fig.1 Finite element model of the head and neck

2 IS KM

SR DR FR 5 R B M B 1 i A T o DAL T R
BOE R Courant 2515 ARy, H H AR s
LR 132 BRI, 1982 4EFF4A I T LS-DYNA
Y. IAEZ T R R —Fh a3, 78
BT E PR N, BRI ER—

FUHBLEEB F27% B4

INFIA] 2B 1 ek A A I R R 2R & o1, WARBA
BAMAEATAE B s IR ZEE , WIAEIZ AT S S8 %
FTE A G A — DR R SR L ), HOR/N 5 2Rid IR
JE 3T W BE BIE B, DABR DA TS % 3 T Y 2
3. SR BR g T K. REFR I R E0E )
[ I Xof > 3219 s SR R A . FE RSk b, X
PRI RR 02 R T B0, FL b T HAT X B | Sy e
YERA , AN LA AR AR, DR AR A GRS A% 0
LTS VAL Vi NP s o g N D RS
T 2PV 55 ME 7] 25 22 5] 35 & T TR i, 2 IBCaiae
5 M D 2 T ) 5, SR L fh P 7 A T 2
(] (89755 RO BN, DA 5 T T A A5 . Gl 2
FIosHERI S A FEHE B AR, Sc &% 2 /YY)
PR B AR 0 S, A RIE TR 32 Sa il
Sp. & SCHEIIEL A ShEefiniA, 2 B Sy HARMA: FK Sa
A Sg 4351 g A R T AN S R fb AT BT S F1 Sp
AR Sc AHEAR A A IS 25350 DA L T A A
J15300 0 Fa F1 Fy, HEflS AR L 35102 va FI
vi. AR Al ) RV 12 ST 13 Bl g g2 550
A
F +F' =0 _ [vY+v) =0
{FA" +F,T =0 {vZ ] =0

oA N T 25 CF T m A ) 4312

B2 ARSI _ERNFEE

Fig.2 Forces and speed on the contact interface
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Fig.3 Vertical displacement of the head relative to T1
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Tab.1 The max contact stress of each vertebra MPa

HEH C2 C3 C4 C5 C6 C7 T1
] — 247 242 281 397 461 292
TEm  23.8 254 266 383 487 328 —
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Fig.4 Contact stress curve of C6 vertebral surface
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Fig. 5 Contact stress curve of C7 vertebral surface
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